SUMMARY A case-control study is reported based on 87 deaths from testicular cancer that occurred in children in Great Britain 1953-73. Factors that significantly increased relative risk were tuberculosis of the mother during the index pregnancy and maternal epilepsy; factors that increased risk but not significantly were hyperemesis in the index pregnancy, a maternal history of stillbirths, and hernia and genitourinary defects in the child. Cryptorchidism was not studied. The available evidence suggests that prenatal determinants of testicular cancer in adults are also determinants of testicular cancer in childhood. The incidence and mortality from this disease are not increasing among children in Britain and other countries, whereas there is an increasing trend in young adults in several developed countries. Probably, therefore, the secular increase in the rates of young adult testicular cancer is due to factors that affect adults but not children, and hence are likely to be postnatal.
Testicular tumours in children are rare tumours about which little is known epidemiologically. The study of the aetiology of testicular cancer in childhood, however, has become of particular importance with the recent publication of studies"--suggesting that adult testicular cancer may have some prenatal determinants.
It is difficult to obtain information about prenatal factors for adult men, and when such information is obtained by questionnaire 20 or more years after birth, the quality of the data must be suspect. Investigation of risk factors for childhood testicular cancer largely overcomes these problems because of the far shorter period from birth to tumour. Because childhood testicular cancer shares with the adult disease some associations '-5 prenatal factors are aetiological for adult testicular cancer, they are either different prenatal factors from those aetiological for the childhood cancer or they are not the cause of the increasing secular trend. The evidence so far available is against the former explanation: testicular cancer in children has been found to be associated with cryptorchidism, hernia, and genitourinary defects,4 all of which probably have prenatal causes and all of which may well be associated with the adult cancer.' 5 Associations which were not significant, have also been found between adult testicular cancer and hyperemesis of the mother during pregnancy' and between adult testicular cancer and intake of hormones by the mother in pregnancy,1-3 although the latter may not be a strong risk factor3 and is unlikley to account for the rising incidence of testicular cancer in developed countries. Data on hormone intake by the mother in pregnancy were not generally available for the present study, but the relative risk of childhood testicular cancer was slightly raised for hyperemesis of the mother during the index pregnancy. Overall, although the available evidence is not conclusive, it is consistently in the direction of childhood tumours sharing prenatal determinants of the adult disease.
It seems reasonable to suppose that any socioeconomic factor responsible for the secular increase in incidence of adult testicular cancer in developed countries also would be responsible for the strong association of the cancer with high social class3 14 20 and for the higher incidence rates in more developed than less developed countries21; it would be consistent with this being a postnatal factor if childhood testicular cancer showed no strong secular increase in incidence, no excess risk in high social classes, nor a higher incidence in developed countries. In the present study there was no evidence of higher rates of childhood testicular cancer in high social classes; there are not at present available sufficient population-years of data for different countries to judge the extent of international variation in the incidence rates of childhood A J Swerdlow, C A Stiller, and L M Kinnier Wilson testicular cancer, but when such data become available they will provide a test of the hypothesis.
The study showed a significantly raised risk of testicular cancer for two prenatal factors, tuberculosis and epilepsy of the mother, which have not previously been reported. The raised risk for sons of epileptic mothers is particularly noteworthy in view of previous findings of excess risk of congenital defects in offspring of epileptic mothers.22 The possible association of raised risk with urinary tract infections of the mother is of interest because of reports of increased perinatal mortality and low birthweight in those born to mothers with bacteriuria in pregnancy. ' The significance of these findings of risk from maternal illnesses in pregnancy should be interpreted with caution because the diseases found to give statistically significant risks were not chosen by prior hypothesis. The significance levels could not be satisfactorily corrected for multiple comparisons because it is not possible to delineate definitively what would count as "a comparison," given the undefinable number of diseases and combinations of diseases that could occur, and also because one cannot assume that all of these diseases occur independently. The risk factors need to be re-examined in future studies.
Several factors showed no significant association with risk in the present study, but moderate associations might easily not have shown up because the study was not large, data for some variables (blood group of the mother, age of the father, and hernia in the child) were only collected for part of the survey period, and the controls used would have tended to obscure any small increases in risk for the variables x-ray examinations in pregnancy and social class, which are known to have associations with childhood cancer in general. '24 2 The non-significantly raised risk of testicular cancer found for sons of mothers with previous stillbirths accords with a recent report of an excess of stillbirths to the mothers of patients with germ-cell tumour in childhood." Studies of sibling position1 27 and of mother's and father's age at the time of delivery of adults with testicular cancer have, like the present study, not reported significant relationship with risk. No studies of the blood group of mothers of patients with testicular cancer have previously been published; a study of the blood group of adult patients with testicular cancer27 did not show any strong relationship of blood group to risk. The increasing evidence that testicular cancer has some prenatal risk factors, possibly preventable, makes it important that larger studies of such factors should be undertaken. It would be extremely difficult to carry out a larger study of childhood testicular cancer than the present one. Because of the much higher
